On-line estimation of viable cells in a hybridoma culture at various DO levels using ATP balancing and redox potential measurement.
Two on-line methods for the estimation of viable cell number in hybridoma cultivation were investigated. One used an empirical correlation between redox potential and animal cell density. The other was based on an ATP balance with ATP steady-state assumption. Oxygen uptake rate measurement provided the amount of ATP which was produced by oxidation of NADH. Oxygen uptake rate was measured either by stationary liquid phase balance with surface aeration or by gas balance during bubble aeration with headspace flushing with an inert gas. The amount of ATP produced through the glycolysis was estimated based on the amount of lactate produced. In cultures, in which pH was controlled via manipulation of the gas phase composition, the flow of CO(2) was linearly correlated with the lactate concentration. At constant dissolved oxygen levels, the viable cell density was proportional to the estimated ATP production rate, during exponential growth and during later phases. The estimated specific ATP production rate, however, varied from 2.2 pmol cell(-1) h(-1) at 10% air saturation to 4.5 pmol cell(-1) h(-1) at 100% air saturation. Specific rates of glutamine, glucose, and lactate followed the shape of the specific ATP production rate, whereas the specific oxygen uptake rate was minimal at around 50% air saturation. (c) 1996 John Wiley & Sons, Inc.